The skills shortage in the supply chain industry in South Africa is much touted but underresearched. The research conducted attempts to identify the skills sets typically required by supply chain organisations as well as those skills areas that are the most challenging to fill, thus identifying the critical skills shortages in South Africa. The study includes benchmarking with international trends, conclusions and identification of key areas for future research.
INTRODUCTION
The shortage of skills in South Africa is frequently cited as one of the key features inhibiting growth in the country's economy. In Grant Thornton's International Business Report (2012) , the lack of availability of a skilled workforce is cited as one of the key constraints to the expansion of business operations in South Africa. Furthermore, this constraint has been cited by the report as a key constraint by South African business owners for the past five years. 'Most economists agree that South Africa's skills shortage poses a significant limitation on the country's long-term economic growth potential. Due to a lack of needed skills, including managerial, professional and technical skills, viable economic opportunities cannot be productively tapped' (Sharp, 2011) .
It is worthwhile noting that although the South African skills shortage is regarded as critical, it is not unique. ManpowerGroup (2011a) , in its sixth annual Talent Shortage Survey, showed that 52% of US employers experienced difficulties in filling critical positions within their businesses. Furthermore, the report states that 'one in three employers globally report experiencing difficulty filling jobs due to lack of available talent'. In a recent report, INSEAD (2009) stated that, although unemployment in Europe was approaching 18 million, an estimated 4 to 5 million positions could not be filled, largely due to a lack of skills. The situation is not much different in Asia. Numerous studies in various regions in Asia indicate that the skills shortage is critical. One survey of chief executives of businesses across Asia indicated that a shortage of qualified staff was ranked as their biggest concern in China as well as South East Asia; in Japan it is regarded as their second biggest concern and in India as their fourth greatest concern (The Economist, 2007) . More recent surveys, such as that done by Hudson, find 'A dearth of appropriately skilled talent is the single biggest recruitment challenge faced by companies in Singapore, Hong Kong and China' (Yap, 2011) . Hays, in their survey of 900 employers, supports this statement, finding that 95% of employers in Hong Kong, Singapore, China and Japan 'said skills shortages have the potential to hamper the effective operation of their business or department' (JobsDB HK , 2012) .
The skills shortage thus appears to be a global problem, both in developed and developing markets. In a worldwide survey done by ManpowerGroup polling approximately 39 000 employers in 33 countries across the globe, a massive 30% reported having difficulties in recruiting appropriate staff due to a lack of suitable talent (Zieminski, 2009) . ManpowerGroup attributes this to the fact that the 'working population is aging in both developed and emerging economies, while lower birth rates point to a dwindling supply of workers in coming decades'. This is supported by Keeffe who states that 'The baby boomers who represent a significant percentage of the workforce with an irreplaceable reservoir of skills and experience are beginning to retire. At the same time the declining birth rate means that fewer workers will be available to replace those who have left the workforce' (Keeffe, 2010) .
However, these are not the only reasons underlying the global skills shortage. 'Skills shortages vary from country to country but common threads appear in that many countries have failed to educate their indigenous workforce in a manner that produces the skills demanded by the production sectors in the countries concerned' (Slay, 2010) . 'Work is getting more complex, employers are looking for more specific skills, so there is more of a mismatch between supply and demand' (Zieminski, 2009).
As the global talent crunch deepens, many countries will find it difficult to hold onto their available talent. Countries such as the United Kingdom and Australia, with known skills shortages in particular areas, have adjusted their immigration policies to ensure that not only is immigration of persons with the relevant skills allowed, but positively encouraged (Migration expert, 2012; Woodward, n.d.) . The implication for developing countries such as South Africa is that it is increasingly difficult to retain their few available skills, guaranteeing that the well-documented 'brain drain' continues unabated.
'While many more people are looking for work, they often lack the skills, or experience, that employers need ' (Zieminski, 2009) . 'Ninety percent of employers cite candidate-specific factors behind the challenge of filling mission-critical roles -including a lack of necessary skills and experience, insufficient qualifications, or a lack of soft skills -which means the world stands on the brink of a global employability crisis where there is an over-supply of available workers and an under-supply of qualified talent ' (ManpowerGroup, 2011b) . The fact that there is a huge level of demand for highly specialised workers means that this will eventually start to impact countries' economies as a whole. Brandt (2000) states that 'even areas that do have workers often have the wrong (unskilled) workers or workers with the wrong skill sets. Executives tell me that their firms are turning down orders or passing up new markets because they cannot staff their potential new production'.
What is evident from this discussion is that countries are not producing the skills that their economies require, and as long as this mismatch between supply and demand of skills continues to exist, economies will be on the back foot in trying to achieve the growth and development that they require in today's global environment. It is also evident that countries need to recognise the skills shortages that exist in particular areas and address these through specific interventions, whether this is through immigration policies or education initiatives or any other form of influence. The South African economy in particular needs to be able to identify these skills shortages and apply urgent and relevant interventions to resolve a situation that has now reached a crisis point.
In South Africa a national skills list is produced periodically to determine the types of skills that identify areas that require interventions either in terms of education and training drives or recruitment of foreign scarce skills. The last available national scarce skills list was produced Consulting and other Financial Services (Fasset, 2012) .
The 2006/7 scarce skills list (Department of Labour, 2007) identifies 11 major families of occupations where shortages are being experienced. These are engineering and built environment professions, health professions, finance professions, law professions, city planners, IT/ICT professions, natural science professions, management professions, education professions, transport professions and artisans (Connellan, 2007; Department of Labour, 2007) . It is interesting to note from this list that many of these skills are critical to the success of the supply chain, notably engineering, finance professions, law, IT/ ICT, management, transport and artisans. This list thus provides some indication of the magnitude of the supply chain skills shortage in the country. ManpowerGroup (2011a) estimates that the hardest jobs to fill in the US in 2011 are skilled trades, sales representatives, engineers, drivers, accounting and finance staff, IT staff, management/executives, teachers, secretaries/administrative assistants and machinist/ machine operators. Worldwide, the list looks similar: technicians; sales representatives; skilled trades workers; engineers; labourers; management/executives; accounting and finance staff; IT staff; production operators; secretaries, personal assistants, administrative assistants and office support staff (ManpowerGroup, 2011c) . Notably, many of these skills are exactly the same skills identified as critical shortage areas in South Africa, implying that the ability to fill these skills will become increasingly difficult, as more and more employers around the world vie for the same candidates.
In the 2008 scarce skills list (Department of Labour, 2009), supply chain and distribution managers, including logistics managers, are specifically identified in the managers scarce skills section; however, in addition to this, several other areas critical to supply chain management are identified. These include chief executives and managing directors, general managers, corporate services managers, finance managers, human resource managers, engineering managers, production/operations managers, ICT managers and transport managers.
Aside from the managerial skills shortage, there are numerous other skills that affect the supply chain that are included in the list such as air and marine transport professionals, automotive electricians, motor mechanics, purchasing and supply logistics administrators, transport and dispatch clerks, forklift drivers, automobile drivers, train drivers, delivery drivers, truck drivers, store persons, product quality controllers, freight handlers, etc. Hays (Lou, 2012) classifies the scarcest global skills as soft skills and hard skills. 'Our list is broken down by soft and hard (job-specific) skills and it shows there is a common global perception that candidates do not have a sufficient standard of soft skills. In terms of hard skills, current economic circumstances and long-term demographic trends are driving This is supported by Thai, Cahoon and Tran (2011) who looked at the profile of skills and knowledge of Australian logistics professionals. In this study the researchers report that the five most important skills as perceived by respondents are personal integrity, managing client relationships, problem-solving ability, cost control and ability to plan. This study also emphasises that logistics skills will change over time. Aspects such as understanding logistics terminologies, transportation management, staff supervision and occupational health and safety will become less important in the future while skills such as specialised software knowledge, strategic management, risk management, climate change and developing environmentally sustainable logistics systems will become more important.
In their often cited work, Murphy and Poist (2006: 46) state that the logistician's role no longer involves 'coordinating transportation, packaging, warehousing and inventory management', but is rather driven by 'a number of factors, including globalisation, computerisation, and cross-firm relationship management'. Murphy and Poist believe that practitioners need to have business, logistics and management skills. In business skills they find that discipline-specific knowledge is the most important, followed by aspects such as business ethics and business writing, the latter emphasising the role of communications in modern supply chains. In logistics skills they find that customer service is ranked as the number one requirement while under management skills, personal integrity, the ability to motivate others and decision-making ability are the most important skills. Specifically, they find that, regardless of the level of manager, management skills are the most important skills requirement, followed by logistics skills. Kisperska-Moron (2010: 21) views the supply chain from a virtual perspective and asserts that a different skills set will be required in the future as excellence is required from the beginning of the start of operations as there is no time to improve performance during its lifetime, which he regards as usually not more than 5-7 years. His main findings are that highly educated personnel are required even at the operational level due to the extremely high level of customer service required, good communications skills required for efficient coordination, good skills in fully automated information systems, critical analysis, adaptability to changing requirements and an open mind. Mangan and Christopher (2005) group the findings of their study in a similar fashion to Murphy and Poist, i.e. business, logistics and management skills. Under general skills they find that finance, IT and management/strategy are critical. They regard the most important logistics/SCM-specific skills to be operations, focus on processes/flow, legal, security and international trade, multimodal logistics and logistics in emerging markets. Under competencies, they highlight analytical, interpersonal, leadership, change management and project management skills. Rahman and Yang (2009) also recognise that a combination of hard and soft skills is required. Their study considered the skills requirements for logistics managers in China and they find that the top ten skills requirements include sector-specific skills such as inventory management and transport management, but that there is also considerable emphasis on skills such as supply chain awareness, cross-functional awareness, customer service, supply chain cost, ability to see the big picture, cross-functional coordination, teamwork and information flow.
Mangan, Gregory and Lalwani's study (2001) in Ireland identified the most important supply chain skills for the future as communications/negotiations, computers/IT, general experience, logistics/supply chain management and people management. Gammelgaard and Larson's (2001) work done in the same period emphasises problem-solving, decisionmaking, teamwork, ability to see the big picture, prioritising, supply chain awareness, crossfunctional awareness and written and oral communication as critical skills. Razzaque and Bin Sirat (2001) , who looked at skills requirements for Asian logisticians, used a similar framework to Murphy and Poist and found that the critical business skills were transportation and logistics, human resource management, business ethics, general business administration and information systems. Critical logistics skills are transportation management, customer service, inventory control and demand forecasting. Finally, management skills include aspects such as personal integrity, the ability to plan, the ability to adapt to change, problem-solving abilities, etc.
McCrea (2012), writing on a survey from Supply Chain Management Review and Logistics
Management, states that logistics managers seek people with strong communications skills, who are knowledgeable in the latest technologies, require the relevant technical training and demonstrate some knowledge on industry trends.
All of the above studies emphasise that there are a number of critical issues in supply chain skills in today's economy. The changing nature of the supply chain has meant that, over time, the skills required to implement and manage successful supply chains have changed.
Today's supply chain is global and therefore requires high levels of communications, team work and the ability to see the big picture; it is fast moving, which requires strong decision-making and change management skills; it is cross-functional, which requires the ability to think outside the box and look at processes rather than functional silos; it is highly complex, which requires all of these skills as well as high levels of integrity, problem-solving capabilities and leadership. The strong emphasis on customer service will continue to drive the skills requirements into the future. The focus on management skills does not, however, detract from the need for supply chain-specific skills, particularly in terms of the strongest cost drivers such inventory, warehouse and transportation. Finally, the literature analysis indicates that skills such as IT knowledge and total cost management will continue to grow in importance as supply chains become more global and integrated.
Barloworld Logistics' Supplychainforesight 2012 report indicates that the supply chain skills shortage is the one of the top five constraints to South African supply chains and the single biggest constraint on competitiveness. 'It's not just that we are short of people with skills, but we are short of people with the right skills: people who link their functional role and activities to the needs of the supply chain within which they operate' (Waller, n.d.) . This article attempts to identify the skills that are regarded as the 'right' skills for South African supply chains.
STUDY METHODOLOGY
The purpose of this article is to identify the skills sets typically required by logistics and supply chain organisations in Southern Africa. Based on similar comparative studies an initial and extensive list of 66 skills and skills areas were identified and considered as important skills required by logistics and supply chain managers (Gammelgaard & Larson, 2001; Mangan, Gregory & Lalwani, 2001; Razzaque & Bin Sirat, 2001; Mangan & Christopher, 2005; Murphy & Poist, 2006; Rahman & Yang, 2009; Thai, Cahoon & Tran, 2011) .
A panel of six academics and experts in the field of logistics and supply chain management were brought together to deliberate on the initial list of skills perceived to be relevant in the logistics and supply chain environment. The panel was selected based on their experience within the teaching environment as well as their interactions with industry sector specialists, highlighting skills shortages in the relevant areas. The panel agreed on a set of 38 skills which were further grouped into six skills groups, viz.: 1) general management; 2) behavioural/ interpersonal skills; 3) logistics awareness; 4) logistics analytical; 5) logistics information technology; and 6) environmental awareness. Table 1 depicts the number of skills assigned to each skills group. To ascertain the trends and statistics with regard to the current logistics skills gaps in South A two-page self-administered questionnaire containing four separate sections was handed to interested participants at the SAPICS conference and filled in by hand by respondents. The first section included questions regarding the respondent's demographic and employment characteristics; the second section asked questions regarding the difficulties experienced and the level of education and work experience required when recruiting new employees; section three and section four listed the six skills groups and 38 supply chain-related skills items respectively.
Respondents were requested to rate the perceived importance of the selected skills items typically required by managers in logistics and supply chain organisations on a four-point Likert-type scale. The response format was anchored by to no extent (1) and to a large extent (4). This is a forced choice method where the middle option of undecided or neutral is not available. The questionnaire was also subjected to pre-testing by a panel of six academics and logistics experts to identify any vagueness and uncertainty. Certain questions were adjusted to ensure clarity and correct interpretation.
The survey was completed by 204 respondents. Not all attendees responded to the survey; however, the response rate of 204 respondents of a total of approximately 1 200 (17%) was deemed sufficient for the purposes of the study. The number of respondents could be viewed as a limitation of the study; however, the researchers believe that the specialised nature of the sampling pool (i.e. SAPICS) was capable of eliciting an adequate number of responses from industry specialists and could therefore be regarded as sufficiently representative of the industry perspective.
DISCUSSION OF RESULTS
The majority of the respondents are from the manufacturing and the transport, storage and communication sector (68.2%). Just over 78% of the respondents were middle and senior managers, indicating that the respondents can be viewed as the decision-makers within their respective organisations. The profile of the participating respondents is depicted in The average years of work experience of all respondents was over 16 years (average male = 18.07 years and average female = 13.29 years), with the average work experience in the area of logistics and supply chain management being over ten years (average male = 11.65 years and average female = 8.12 years). More than 92 per cent of the respondents had completed tertiary qualifications of which 70 per cent were male and 30 per cent female.
The respondents were asked to rate the importance of each of the six skills groups on a four-point Likert-type scale, (1 = to no extent, 4 = to a large extent). In terms of mean importance rating, the respondents ranked the skills group 'Logistics Awareness', as the most important, followed closely by 'General Management' and 'Behavioural/Interpersonal skill'. Table 2 depicts the importance ranking of the various skills groups. The survey data was analysed using SPSS for Windows version 20. The reliability of the measurement scale was assessed to determine the internal consistency. Internal consistency was evaluated for both the total skills items and the various skills groups. The overall Cronbach's α value for the total skills items was 0.958 which indicates that the survey is very reliable (Field, 2009) . The reliability of the measurement sets measuring the various skills groups was assessed by examining the internal correlation of the various skills within each skills group. Table 3 depicts the item-total correlation analysis and Cronbach's α values of the scale measuring the perceptions of the various skills groups. The first column in 'scale mean if item deleted' shows the effect on the overall mean of the scale (i.e. all the skills items that are included in a specific skills group) if an individual skills item is omitted. Table 3 further indicates that all the items in the 'corrected itemtotal correlation' column is above 0.3 which means that each particular item (skill) does correlate very well with the scale overall (Field, 2009) . Table 3 also indicates the Cronbach α value for each measurement set (skills group) identified in the study. It is noted that all the skills groups, except Logistics IT and Environmental Awareness, presented a Cronbach α values above the acceptable 0.7 level (George & Mallery, 2003; Field, 2009 ). In the column labelled 'Cronbach's alpha if item is deleted', the deletion of the skill 'the ability to see the big picture' will improve the overall α from 0.768 to 0.775, thus improving the reliability measure. This improvement is however negligible and both values reflect an acceptable degree of reliability.
The survey further required the respondents to indicate, on a four-point Likert-type scale, their agreement with a list of 38 logistics and supply chain skills managers regard as important when recruiting employees. Table 4 depicts the descriptive statistical results of these skills. The mean and standard deviation were calculated to derive the descriptive profile of the variables. The ranking of the skills in terms of the perceived importance by the respondents was also established. The majority of the ten least important skills as perceived by the respondents are those related to logistics analytical skills (LAN). The other least important skills are environmental awareness (EA) and logistics information technology (LIT) related skills. The survey also requested the respondents to indicate which job functions are the most difficult to fill with suitable employees for operational, tactical and strategic level positions. Table 5 provides a list of the ten most challenging job functions to fill for each of the management levels. 
CONCLUSIONS AND RECOMMENDATIONS
The initial analysis of the six core skills groups indicated that critical areas are logistics awareness, general management, behavioural/interpersonal and logistical analytical skills.
This is strongly aligned with the various international studies cited in the literature review.
The changing nature of the supply chain industry indicates that skills such as the ability to see the big picture, the ability to think outside the box, cross-functional coordination, teamwork and strong communication skills are critical to the success of today's global and highly complex supply chain. Skills such as business process improvement, the ability to plan and prioritise, decision-making, change management and leadership will become increasingly important as supply chains develop and mature. Knowledge of the industry and logistical analytical skills remain crucial; however, a strong customer focus is frequently cited as being at the heart of the skills required in today's competitive supply chain environment.
The ranking of the skills in terms of the perceived importance indicated that respondents in South Africa found that customer focus was the single most important skill, followed closely by business ethics, the ability to plan and prioritise, problem-solving and the ability to see the big picture. These results indicate that South African supply chains experience similar shortages and challenges as their international counterparts, with the majority of these skills appearing in most of the comparative studies consulted. The exception to this is business ethics, which is regarded as far more important in South Africa than elsewhere, providing an indication of a possible problem area which requires a dedicated focus in the future. This study has provided a strong indication of the skills required in supply chains in South Africa. The study did not seek to identify the reasons underlying any of the skills shortages and it is therefore recommended that further research be conducted into the causes of the skills gap. The research implies that there are significant skills shortages in the supply chain industry in South Africa and that that urgent interventions are required to attract and retain these skills. A further recommendation is that research be conducted into the need for development of future training programmes, academic courses and other interventions in order to address these critical issues. Finally, the researchers believe that these severe skills shortages have a significant impact on the competitiveness of South African supply chains, and studies should be conducted into the extent to which the shortages are impacting on competitiveness as well as on the economy as a whole. Understanding the actual impact of the skills shortages on the economy could provide the impetus to implement the interventions the country requires to change this critical situation. 
